The regulation of the phosphorylation of inositol 1,3,4-trisphosphate in cell-free preparations and its relevance to the formation of inositol 1,3,4,6-tetrakisphosphate in agonist-stimulated rat parotid acinar cells.
High performance liquid chromatography analysis of supernatants from acid-quenched [3H]inositol-labeled parotid acinar cells revealed an inositol pentakisphosphate and three inositol tetrakisphosphates. Two of the latter were identified as the 1,3,4,5 and 1,3,4,6 isomers, whereas the third was probably a mixture of unknown proportions of the 3,4,5,6/1,4,5,6 enantiomeric pair. Methacholine (100 microM) produced a 40-50-fold increase in the levels of inositol trisphosphate (mainly the 1,3,4 isomer) and inositol 1,3,4,5-tetrakisphosphate, but inositol 1,3,4,6-tetrakisphosphate only increased 5-fold. Levels of inositol 3,4,5,6/1,4,5,6-tetrakisphosphate and inositol pentakisphosphate were unaffected by agonist stimulation. Thus, in parotid cells, an agonist-induced increase in both inositol trisphosphate and inositol 1,3,4,6-tetrakisphosphate formation does not result in an increase in the rate of formation of inositol pentakisphosphate. Following the addition of 100 microM atropine to methacholine-stimulated parotid cells, the levels of [3H]inositol 1,3,4,5-tetrakisphosphate fell rapidly, returning to basal levels within 5 min. Inositol trisphosphate was metabolized more slowly and was still elevated 20-fold above basal 5 min after the addition of atropine. Inositol 1,3,4,6-tetrakisphosphate was metabolized much more slowly (t1/2 approximately 15 min). Inositol 1,3,4-trisphosphate metabolism was examined in parotid homogenates as well as in 100,000 x g cytosolic and particulate fractions. Inositol 1,3,4-trisphosphate was both dephosphorylated and phosphorylated. Two inositol tetrakisphosphate products were formed, namely the 1,3,4,6 and 1,3,4,5 isomers. Over 90% of both kinase and phosphatase activities were found in the cytosolic fractions. The ratio of activities of kinase to phosphatase decreased as the levels of inositol 1,3,4-trisphosphate substrate were increased from 1 nM to 10 microM. These data led to the conclusion that the kinetic parameters of the inositol 1,3,4-trisphosphate kinases and phosphatases are such that in stimulated cells, dephosphorylation of inositol 1,3,4-trisphosphate is greatly favored. Inositol 1,3,4-trisphosphate kinase activity was potently inhibited by inositol 3,4,5,6-tetrakisphosphate (IC50 = 0.1-0.2 microM), which leads us to propose that inositol 3,4,5,6-tetrakisphosphate is an endogenous inhibitor of the kinase.